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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical resin composition which is excellent in 
nonbilefringence, heat resistance, low hygroscopic and reliability from a die, and to provide an 
optical device using the same. 

SOLUTION: The nonbirefringent optical resin composition contains a fatty acid amide or a fatty 
acid ester obtained by copolymerizing 5-40 pts.wt. of a methacrylate or an acrylate having a 5- 
22C alicyclic hydrocarbon group in its ester part, 50-80 pts.wt. of methyl methacrylate, 5-40 
pts.wt. of an N- substituted maleimide, 0-30 pts.wt. of benzyl methacrylate, and 0-30 pts.wt. of 
a monomer copolymerizable with these, in a compositional ratio such that the absolute value of 
the orientation birefringence of the obtained resin is less than 1 x 10-6. The nonbirefringent 
optical resin composition contains 0.05-2.0 wt.% based on the total weight of the monomers, of 
the fatty acid amide or fatty acid ester having endothermic peak temperature of at least 70° C 
as measured by DSC and also an aliphatic alcohol having not less than 18 carbon atoms. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Five to methacrylic-acid-ester or acrylic ester 40 weight section which has an alicyclic 
hydrocarbon group of the carbon numbers 5-22 in an ester part, A gross weight part is made 
into 100 weight sections for 50 to methyl methacrylate 80 weight section, five to N-substitution 
maleimide 40 weight section, zero to benzyl methacrylate 30 weight section, and these and zero 
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by composition ratio that an absolute value of an orientation double reflex of resin obtained 
becomes in less than 1xKT 6 , A resin composition for non-birefringence optics which contains 
fatty alcohol whose fatty acid amide or fatty acid ester, and carbon number whose endothermic 
peak temperature in a differential scanning calorimeter is not less than 70 ** are 18 or more 
0.05 to 2.0% of the weight to a gross weight part of a monomer. 

[Claim 2]The resin composition for non-birefringence optics according to claim 1 whose fatty 
acid amide or fatty acid ester whose endothermic peak temperature in a differential scanning 
calorimeter is not less than 70 ** is at least one sort of compounds of fatty acid amide and fatty 
acid glycerol ester whose carbon numbers are 1 8 or more. 

[Claim 3]The resin composition for non-birefringence optics according to claim 1 which are at 
least one sort of compounds in which fatty alcohol whose carbon number is 18 or more is 
chosen from a group which consists of stearyl alcohol, a 2-octyldodecanol, and behenyl alcohol. 
[Claim 4]Methacrylic acid ester or acrylic ester which has an alicyclic hydrocarbon group of the 
carbon numbers 5-22 in an ester part, Cyclohexyl methacrylate, methacrylic acid isobornyl, 
methacrylic acid norbornyl, Methacrylic acid norbornyl methyl, The resin composition for non- 
birefringence optics according to claim 1 which are at least one sort of compounds chosen from 
a group which consists of methacrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 8-yl and methacrylic acid 
tricyclo [5.2.1. 0 2 ' 6 ] deca- 4-methyl. 

[Claim 5]N-substitution maleimide N-methylmaleimide, N-ethyl malei mide, N-propylmaleimide, 
NH-propyl maleimide, N-butylmaleimide, The resin composition for non-birefringence optics 
according to claim 1 which are at least one sort of compounds chosen from a group which 
consists of NH-butylmaleimide, N-t-butylmaleimide, N-cyclohexylmaleimide, N-lauryl maleimide, 
and N-phenylmaleimide. 

[Claim 6]An element for optics using the resin composition for non-birefringence optics 
according to claim 1, 2, 3, 4, 5, or 6. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the element for optics using the good resin 
composition for non-birefringence optics and this of the mold-release characteristic which are 
used suitably for the various elements for optics. 
[0002] 

[Description of the Prior Art]Conventionally, glass was used for elements for optics, such as a 
lens, prism, an optical disc, and a substrate for LCD. However, a plastic is increasingly used in 
recent years for a light weight and a miniaturization. Generally polystyrene, polycarbonate, poly 
methyl methacrylate, a styrene methyl methacrylate copolymer, etc. are known by the plastic 
used for the element for optics. However, about polystyrene and polycarbonate. Since it has an 
aromatic ring in intramolecular, it was easy to produce the double reflex by orientation distortion. 
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and as shown in JP,61-14617,A, the forming mold needed to be devised, and poly methyl 
methacrylate has mainly been used as an element material for optics until now. 
[0003]The photoelastic coefficient of poly methyl methacrylate is small, and since it is 
comparatively hard to produce the double reflex by orientation distortion, the lens for finders, 
the pickup lens for CD, etc. have been used for the element for optics which does not need high 
degree of accuracy comparatively. 

[0004] However, the element for optics as which high degree of accuracy is required more has 
been called for in recent years. The laser pickup lens for mini discs which uses especially a laser 
beam, What has a double reflex [ / near the gate ] close to zero asks for laser pickup lenses for 
DVD, and a double reflex is not only small, but in poly methyl methacrylate. Since a double reflex 
[ / near the gate ] does not become zero, it cannot be used for such an element for optics. 
[0005]A liquid crystal element is mentioned as that to which the birefringence in the member to 
be used becomes the most important. It has structure which controls a penetration and un- 
penetrating of light by rotating the plane of polarization of polarization by a liquid crystal layer 
between the light polarizer and the analyzer which were made into crossed nicols or parallel 
nicols as the liquid crystal element is known well, Therefore, if it is in a liquid crystal element, the 
birefringence of each member which constitutes it poses a big problem, and this obstructs 
extensive use of resin for optics to a liquid crystal element 

[0006]Then, the monomer from which resin positive in ** photoelastic coefficient is obtained for 
the purpose of making a double reflex small, A photoelastic coefficient makes the monomer from 
which negative resin is obtained indispensable raw material, and a photoelastic coefficient More 
than -1x10" 13 cm 2 /dyne. +How to carry out copolymerization so that below 1x10~ 13 cm 2 /dyne 
may become (JP,60-185236,A), ** A way methyl methacrylate and a carbon number carry out 
copolymerization of alkyl methacrylate and styrene which have an alkyl group of 3-8 (JP.60- 
25001 0,A and JP,61-76509,A), ** How to carry out copolymerization of methyl methacrylate, 
methacrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 8-yl, and the styrene (JP,62-246914,A), ** The 
monomer (trifluoroethylmethacrylate, benzyl methacrylate, etc.) which can form the 
homopolymer which has a positive double reflex, The compound which has an unsaturated double 
bond from which the numerals of a photoelastic coefficient when it is considered as the method 
(JP,2-129211 f A) and ** homopolymer to which copolymerization of the monomers (methyl 
methacrylate etc.) which can form the homopolymer which has a negative double reflex is carried 
out become opposite to poly methyl methacrylate, How to carry out copolymerization of the 
methyl methacrylate (JP,4-76013,A), ** The method (the Japanese-Patent-Application-No. No. 
199901 [ eight to ] gazette) of carrying out copolymerization of the methacrylic acid ester which 
has an alicyclic hydrocarbon group of the carbon numbers 5-22 or acrylic ester, methyl 
methacrylate, N-substitution maleimide, the benzyl methacrylate, etc. to an ester part, etc. are 
proposed. 
[0007] 

[Problem(s) to be Solved by the Invention]Although these conventional methods are achieving 
respectively temporary effect, there are not few still insufficient fields. For example, about the 
method of the above-mentioned **, **, **, and **, when injection molding is carried out, a 
double reflex cannot be lost thoroughly, but the double reflex by a stress-strain diagram remains 
near the gate, and it is insufficient as non-double reflex material. 

[0008]Although the combination is included about the method of the above-mentioned **, in the 
method of using the monomer mixture of methyl methacrylate (MMA) and trifluoro methacrylate 
(3FMA) in it, there is a fault that the latter material (3FMA) is a very expensive material. 
[0009]The method of carrying out copolymerization of the monomer mixture of methyl 
methacrylate (MMA) and trifluoroethylmethacrylate (3FMA), Also in any of the method of 
carrying out copolymerization of the monomer mixture of methyl methacrylate (MMA) and benzyl 
methacrylate (BZMA), If the mixture ratio of trifluoroethylmethacrylate (3FMA) or benzyl 
methacrylate to methyl methacrylate is not made fairly large, the manifestation of an orientation 
double reflex cannot be suppressed. That is, in the case of the former, in the case of 
MMA/3FMA=50/50 (wt%/wt%), and the latter, the mixture ratio required to offset an orientation 



JP-A-2002-332390 



4/1 1 ^-v 



double reflex is MMA/BZMA=80/20 (wtX/wtX). For this reason, the material obtained will not be 
able to have the characteristic equivalent to PMMA, but will be inferior in respect of heat 
resistance and transparency compared with PMMA. 

[0010]On the other hand, about the method of the above-mentioned **, the material satisfied as 
various elements for optics is obtained in the characteristics which are the problems in the 
method of the above-mentioned **, such as heat resistance and transparency. However, since 
shaping transfer nature is required when fabricating the element for optics as which the high 
degree of accuracy used for the pickup lens for mini discs or the pickup lens for DVD is required, 
When the resin which serves as high temperature service with a remarkable die temperature, and 
is obtained by this method is used, although a certain amount of mold-release characteristic is 
accepted, it is not enough. 

[001 1]This invention is made in view of an above-mentioned problem, and is a thing. 
The purpose is to excel in the non-birefringence, heat resistance, and low moisture absorption 
which used the resin composition for optics and this which are excellent in heat resistance, low 
moisture absorption, and a mold-release characteristic with a metallic mold, and to provide the 
element for optics with little poor mold release. 

[0012] 

[Means for Solving the Problem]Five to methacrylic-acid-ester or acrylic ester 40 weight 
section to which this invention has an alicyclic hydrocarbon group of the carbon numbers 5-22 in 
an ester part, A gross weight part is made into 100 weight sections for 50 to methyl 
methacrylate 80 weight section, five to N-substitution maleimide 40 weight section, zero to 
benzyl methacrylate 30 weight section, and these and zero to monomer 10 copolymerizable 
weight section, It is obtained by carrying out copolymerization by composition ratio that an 
absolute value of an orientation double reflex of resin obtained becomes in less than 1x1 0~ 6 , It is 
related with a resin composition for non-birefringence optics which contains fatty alcohol whose 
fatty acid amide or fatty acid ester, and carbon number whose endothermic peak temperature in 
a differential scanning calorimeter is not less than 70 ** are 18 or more 0.05 to 2.0% of the 
weight to a gross weight part of a monomer. 

[0013]This invention relates to an element for optics which used the aforementioned resin 

composition for non-birefringence optics. 

[0014] 

[Embodiment of the Invention]As the methacrylic acid ester which has an alicyclic hydrocarbon 
group of the carbon numbers 5-22 in the ester part used for this invention, or acrylic ester, For 
example, acrylic acid cyclopentyl, acrylic acid cyclohexyl, acrylic acid methylcyclohexyl, Acrylic 
acid trimethyl cyclohexyl, acrylic acid norbornyl, acrylic acid norbornyl methyl, Acrylic acid cyano 
norbornyl, acrylic acid isobornyl, acrylic acid bornyl, Acrylic acid menthyl, acrylic acid fenchyl, 
acrylic acid adamanthyl, Acrylic acid dimethyl adamanthyl, acrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 
8-yl, Acrylic acid tricyclo [5.2. 1.0 2 ' 6 ] deca- 4-methyl, Acrylic acid cyclodecyl, methacrylic acid 
cyclopentyl, cyclohexyl methacrylate, Methacrylic acid methylcyclohexyl, methacrylic acid 
trimethyl cyclohexyl, Methacrylic acid norbornyl, methacrylic acid norbornyl methyl, methacrylic 
acid cyano norbornyl, methacrylic acid phenyl norbornyl, methacrylic acid isobornyl, methacrylic 
acid bornyl, methacrylic acid menthyl, methacrylic acid fenchyl, Methacrylic acid adamanthyl, 
methacrylic acid dimethyl adamanthyl, methacrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 8-yl, 
methacrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 4-methyl, methacrylic acid cyclodecyl, etc. are 
mentioned. In respect of low moisture absorption, among these, methacrylic acid cyclopentyl, 
cyclohexyl methacrylate, Methacrylic acid methylcyclohexyl, methacrylic acid trimethyl 
cyclohexyl, Methacrylic acid norbornyl, methacrylic acid norbornyl methyl, methacrylic acid 
isobornyl, Methacrylic acid bornyl, methacrylic acid menthyl, methacrylic acid fenchyl, 
Methacrylic acid adamanthyl, methacrylic acid dimethyl adamanthyl, methacrylic acid tricyclo 
[5.2. 1.0 2 ' 6 ] deca- 8-yl, methacrylic acid tricyclo [5.2. 1.0 2,6 ] deca- 4-methyl, methacrylic acid 
cyclodecyl, etc. are preferred. As a more desirable thing, in respect of heat resistance and low 
moisture absorption, Cyclohexyl methacrylate, methacrylic acid isobornyl, methacrylic acid 
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norbornyl, Methacrylic acid norbornyl methyl, methacrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 8-yl, and 
methacrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 4-methyl are mentioned. 

[0015]As N-substitution maleimide, for example N-methylmaleimide, N-ethyl malei mide, N- 
propylmaleimide, N-i-propyl maleimide, N-butylmaleimide, NH-butylmaleimide, N-t- 
butylmaleimide, N-lauryl maleimide, N-cyclohexylmaleimide, N-benzylmaleimide, N- 
phenylmaleimide, N-(2-chlorophenyl) maleimide, N-(4-chlorophenyl) maleimide, N-(4- 
bromophenyl) phenylmaleimide, N-(2-methylphenyl) maleimide and N- (2-ethylphenylmaleimide.) 
N-(2-methoxypheny) maleimide, N-(2,4,6-trimethyl phenyl) maleimide, N-(4-benzylphenyl) 
maleimide, N-(2,4,6-tribromophenyl) maleimide, etc. are mentioned. As non-birefringence and 
what is preferred in respect of heat resistance, N-methylmaleimide, N-ethyl malei mide, N- 
propylmaleimide, N-i-propyl maleimide, N-butylmaleimide, N-i-butylmaleimide, N-t- 
butylmaleimide, N-cyclohexylmaleimide, NHauryl maleimide, and N-phenylmaleimide are 
mentioned. 

[001 6]If the above mentioned copolymerizable monomer does not spoil the transparency, the 
non-birefringence, heat resistance, and low moisture absorption of a polymer fundamentally, 
there will be no restriction in particular and as an example, Methyl acrylate, ethyl acrylate, 
acrylic acid propyl, acrylic acid n-butyl, Acrylic acid i-butyl, acrylic acid t-butyl, acrylic acid 
pentyl, Acrylic acid n-hexyl, 2-ethylhexyl acrylate, acrylic acid n-octyl, Acrylic acid dodecyl, 
acrylic acid octadecyl, acrylic acid butoxyethyl, Acrylic acid phenyl, acrylic acid benzyl, acrylic 
acid naphthyl, metaglycidyl acrylate, Acrylic ester, such as acrylic acid 2-hydroxy ethyl, ethyl 
methacrylate, Methacrylic acid propyl, n-butyl methacrylate, methacrylic acid i-butyl, T-butyl 
methacrylate, methacrylic acid pentyl, methacrylic acid n-hexyl, 2-ethylhexyl methacrylate, n- 
octyl methacrylate, methacrylic acid dodecyl, Methacrylic acid ester, such as methacrylic acid 
octadecyl, methacrylic acid butoxyethyl, methacrylic acid phenyl, methacrylic acid naphthyl, 
glycidyl methacrylate, and methacrylic acid 2-hydroxyethyl. Alpha-methylstyrene, alpha- 
ethylstyrene, alpha-fluorostyrene, alpha-KURORU styrene, alpha-bromostyrene, fluorostyrene, 
chlorostyrene, Aromatic vinyl compounds, such as bromostyrene, methylstyrene, and methoxy 
styrene, Acrylamide, methacrylamide, N-dimethylacrylamide, Acrylamide (meta), such as N- 
diethylacrylamide, N-dimethylmethacrylamide, and N-diethylmethacrylamide. Calcium acrylate, 
acrylic acid barium, acrylic acid lead, acrylic acid tin, Acrylic acid zinc, methacrylic acid calcium, 
methacrylic acid barium, Vinyl cyanide compounds, such as unsaturated fatty acid, such as 
acrylic acid (meta) metal salt, such as methacrylic acid lead, methacrylic acid tin, and 
methacrylic acid zinc, acrylic acid, and methacrylic acid, acrylonitrile, and a methacrylonitrile, are 
mentioned. As for these, one sort or two sorts or more are used. 

[001 7]In this invention, although the fatty acid amide or fatty acid ester whose endothermic peak 
temperature in a differential scanning calorimeter is not less than 70 ** is used, it is for not 
acquiring sufficient release effect but poor mold release occurring, when such endothermic peak 
temperature is less than 70 **. As fatty acid amide whose endothermic peak temperature in the 
differential scanning calorimeter used for this invention is not less than 70 **, pulmitic acid 
amide, octadecanamide, behenic acid amide, oleic amide, erucic acid amide, etc. are mentioned. 
Among these, the fatty acid amide whose carbon number is 18 or more is preferred in respect of 
transparency and a mold-release characteristic, and octadecanamide and especially behenic acid 
amide are preferred. As for these, one sort or two sorts or more are used. 
[0018]as the fatty acid ester whose endothermic peak temperature in the differential scanning 
calorimeter used for this invention is not less than 70 ** — the ester compound of fatty acid 
monoglyceride, such as stearic acid and behenic acid, pentaerythritol, and fatty acid, such as 
stearic acid and behenic acid, and ** — better — hydrogenated oil etc. are mentioned, among 
this, fatty acid glycerol ester is preferred in respect of transparency and a mold-release 
characteristic — stearic acid monoglyceride and ** — better — hydrogenated oil is more 
preferred. As for these, one sort or two sorts or more are used. 

[0019]As fatty alcohol whose carbon number used for this invention is 18 or more, stearyl 
alcohol, 2-octyldodecanol, icosyl alcohol, behenyl alcohol, tetracosyl alcohol, etc. are mentioned. 
Among these, in respect of a mold-release characteristic, stearyl alcohol, 2-octyldodecanol, and 
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behenyl alcohol are preferred, and especially stearyl alcohol is preferred in respect of 
transparency. As for these, one sort or two sorts or more are used. 

[0020] Five to methacrylic-acid-ester or acrylic ester 40 weight section which has an alicyclic 
hydrocarbon group of the carbon numbers 5-22 in an ester part in this invention, It consists of 
50 to methyl methacrylate 80 weight section, five to N-substitution maleimide 40 weight section, 
zero to benzyl methacrylate 30 weight section, and these and zero to monomer 10 
copolymerizable weight section, and copolymerization of the gross weight part is carried out as a 
monomeric mixture used as 1 00 weight sections. 

[0021]The loadings of the methacrylic acid ester which has an alicyclic hydrocarbon group of the 
carbon numbers 5-22 in an ester part, or acrylic ester are made into five to 40 weight section, 
and it is preferred that it is ten to 40 weight section in respect of hygroscopicity. If a double 
reflex is large in the loadings of alicyclic (meta) acrylic ester being less than five weight sections, 
it is in the tendency for hygroscopicity to become high and 40 weight sections are exceeded, the 
problem that a mechanical strength falls will arise. 

[0022]The loadings of methyl methacrylate are made into 50 to 80 weight section, and it is 
preferred that it is 60 to 75 weight section. If a mechanical strength falls and the loadings of 
methyl methacrylate exceed 80 weight sections in less than 50 weight sections, a problem will 
arise in non-birefringence, heat resistance, and low moisture absorption. 

[0023]The loadings of N-substitution maleimide are made into five to 40 weight section, and it is 
preferred that it is 15 to 30 weight section in respect of birefringence. When a double reflex is 
large in less than five weight sections, and the loadings of N-substitution maleimide are in the 
tendency for glass transition temperature to become low and exceed 40 weight sections, they 
are in the tendency for reactivity to fall and for a residual monomer to increase, and a double 
reflex also becomes large. 

[0024]The loadings of benzyl methacrylate are made into zero to 30 weight section, and it is 
preferred that it is four to 20 weight section in respect of heat resistance and birefringence. 
When the loadings of benzyl methacrylate exceed 30 weight sections, it is in the tendency for 
glass transition temperature to become low. Let the loadings of the aforementioned 
copolymerizable monomer be zero to 10 weight section. When ten weight sections are exceeded, 
it is based also on a monomer, but a problem arises in either [ transparency, non-birefringence, 
and ] heat-resistant and low moisture absorption and the two or more characteristics. 
[0025]In this invention, the absolute value of the orientation double reflex of the resin obtained 
as how to ask for the compounding ratio of the monomer as for which less than 1x1 0~ 6 becomes, 
From polymer of each compounding ratio obtained by suspension polymerization, a film about 50 
micro thick is created and the absolute value of the double reflex at the time (extension 
temperature: 90 **) of extending twice is performed by the method of searching for the 

compounding ratio as for which less than 1x1 0~ 6 becomes. 

[0026]In this invention, the amount of the fatty alcohol used whose fatty acid amide or fatty acid 
ester, and carbon number whose endothermic peak temperature in a differential scanning 
calorimeter is not less than 70 ** are 18 or more, It is considered as 0.05 to 2.0 % of the weight 
to the gross weight part of a monomer, and it is preferred that it is 0.1 to 1 .0 % of the weight in 
respect of a mold-release characteristic. In less than 0.05 % of the weight, if sufficient release 
effect is not acquired but 2.0 % of the weight is exceeded, heat resistance will fall, and an 
excessive release agent will adhere to a metallic mold face, and it will become unclean mold 
goods. The endothermic peak temperature in a differential scanning calorimeter the fatty acid 
amide or fatty acid ester which is not less than 70 ** A compound (B), When fatty alcohol whose 
carbon number is 18 or more is used as a compound (C), as a weight ratio (B/C) of a compound 
(B) and a compound (C), 10 / 1 - 1/1 are preferred, and especially 5 / 1 - 2/1 are preferred in 
respect of a mold-release characteristic. 

[0027]As a copolymerization method for manufacturing the resin composition for non- 
birefringence optics in this invention, the existing methods, such as mass polymerization, 
suspension polymerization, an emulsion polymerization, and solution polymerization, are 
applicable. For the element for optics, points as a product, such as handling, to a suspension 
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polymerization method has points, such as mixing of the impurity to the inside of resin, to 
preferred mass polymerization. 

[0028]A polymerization initiator can be used when polymerizing. As a polymerization initiator, 
benzoyl peroxide, lauroyl peroxide, di-tert-butyl peroxide hexahydro terephthalate, Organic 
peroxide, such as the t-butylperoxy2-ethylhexanoate, 1, and 1-tert-butyl peroxide 3 and 3 and 
5-trimethylcyclohexane, Azobisisobutyronitrile, azobis 4-methoxy-2,4-dimethylvaleronitrile, Azo 
compounds, such as azobis cyclohexanone 1-carbonitrile and azodibenzoyl, Each thing which can 
be used for the usual radical polymerization can use the redox catalyst by the combination of 
water-soluble catalysts, such as potassium persulfate and ammonium persulfate, and a peroxide 
or persulfate, and a reducing agent, etc. As for a polymerization initiator, it is preferred to be 
used in 0.01 to 10% of the weight of the range to the gross weight part of a monomer. 
[0029]A mercaptan system compound, a thioglycol, a carbon tetrachloride, a alpha- 
methylstyrene dimer, etc. can be added as a regulator if needed. 

[0030]When based on thermal polymerization, polymerization temperature can be suitably chosen 
among 0-200 **, and its 50-120 ** is preferred. 

[0031]Suspension polymerization is performed in an aquosity medium, adds a suspension 
auxiliary agent suspension and if needed, and is performed. As suspension, water soluble 
polymers, such as polyvinyl alcohol, methyl cellulose, and polyacrylamide, There are poorly 
soluble mineral matter, such as calcium phosphate and magnesium pyrophosphate, etc., as for a 
water soluble polymer, it is preferred to use it 0.03 to 1% of the weight to the gross weight part 
of a monomer, and, as for poorly soluble mineral matter, it is preferred to use it 0.05 to 0.5% of 
the weight to the gross weight part of a monomer. 

[0032]When there are anionic surfactants, such as sodium dodecylbenzenesulfonate, and it uses 
poorly soluble mineral matter as suspension as a suspension auxiliary agent, it is preferred to use 
a suspension auxiliary agent As for a suspension auxiliary agent, it is preferred to use it 0.001 to 
0.02% of the weight to the gross weight part of a monomer. 

[0033]The resin contained in the resin composition for non-birefringence optics obtained by this 
invention, Although it does not restrict in particular about the molecular weight, the thing of the 
range of 10000-1 million has preferred weight average molecular weight (polystyrene conversion), 
and especially the thing of the range of 100000-300000 is preferred in respect of heat resistance 
and a moldability. 

[0034]The resin composition for non-birefringence optics of this invention in the use 
Deterioration prevention, The phenol system from viewpoints of thermal stability, a moldability, 
processability, etc., a phosphite system, Anti-oxidants, such as a thioether series, fatty alcohol 
other than the compound of said statement, Release agents, such as fatty acid ester other than 
the compound of said statement, phthalic ester, triglyceride, a fluorochemical surfactant, and 
higher-fatty-acid metal salt, other lubricant, a plasticizer, a spray for preventing static 
electricity, an ultraviolet ray absorbent, fire retardant, a heavy metal deactivator, etc. may be 
added and used. 

[0035]In this invention, the application for the element for optics of the resin composition for 
non-birefringence optics can use publicly known molding methods, such as injection molding 
process, compression forming, the micro mold method, the floating mold method, the low links 
method, and a casting method. In a casting method, after advancing a polymerization selectively, 
it may pour into a mold, a final polymerization may be performed, and the element for optics may 
be manufactured. 

[0036]What the mold-goods surface obtained by the above molding methods is coated with 
inorganic compounds, such as MgF 2 and Si0 2 , for by vacuum deposition method, sputtering 

process, the ion plating method, etc., Moisture resistance, an optical property, chemical 
resistance, abrasion resistance, a cloudy stop, etc. can be raised by carrying out the hard court 
of organic silicon compounds, such as a silane coupling agent, a vinyl monomer, melamine resin, 
an epoxy resin, fluororesin, the silicon resin, etc. to the mold-goods surface etc. 
[0037]As an element for optics in this invention, for example The lens for general cameras, and a 
finder, The lens for video cameras, a laser pickup lens, ftheta lens for laser beam printers, A 
cylindrical lens and a cage gon mirror, the lens for projection TV, The multi lens for liquid crystal 
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projectors, a relay-systems lens, a condenser lens, lenses, such as a projector lens and a 
Fresnel lens, and a lens for glasses, and a compact disk (CD.) Mini discs, such as CD-ROM, the 
disc substrate for DVD, the substrate for LCD, Members for liquid crystal elements, such as a 
polarization film transparent resin sheet, a phase difference film, a light diffusing film, and 
adhesives for liquid crystal element combination, the screen for projectors, a light filter, an 
optical fiber, an optical waveguide, prism, the lens for optoelectric transducers, etc. are 
mentioned. Especially the resin composition of this invention is the best for the element for 
optics of the pickup lenses for mini discs (an object lens, a diffraction grating, a collimating lens, 
etc.), and the pickup lenses for DVD (an object lens, a diffraction grating, a collimating lens, etc.). 

[0038] 

[ExamplejHereafter, although an example explains this invention concretely, these do not limit 
the range of this invention. 

[0039]The water soluble polymer (A) used as suspension in the following examples and the 
(polymethacrylic acid salt) were compounded by the following method. 

[0040]5 g of synthetic methyl methacrylate of a water soluble polymer (A), 12 g of methacrylic 
acid 2-hydroxy ethyl, After having put the methacrylic acid potassium 23g and 360 g of deionized 
water into the separable flask with a content volume of 500 ml, blowing nitrogen gas for 30 
minutes and removing the air in a system, temperature up of the degree of system internal 
temperature was carried out to 65 **, heating and agitating by water bath, and the potassium 
persulfate 0.06g was added. The water soluble polymer (A) of jelly state was obtained for 
churning continuously [ the polymerization was performed at the temperature for 5 hours, and 
temperature up was continuously carried out to 90 ** and / for 2 hours ]. 

[0041]360 g of example 1 methacrylic-acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 8-yl, 1200 g of methyl 
methacrylate, 360 g of N-cyclohexylmaleimide, 80 g of benzyl methacrylate, 8 g of lauroyl 
peroxide, 4 g of n-octyl mercaptan, 6 g of octadecanamide (Kao fatty-acid AMAIDOS, 
endothermic-peak temperature: 106 **) was dissolved as fatty acid amide, 2 g of stearyl alcohol 
(Kao cull call 8098) was dissolved as fatty alcohol, and it was considered as monomer mixed 
liquor. 

[0042]As suspension, add 0.1 g and 2500g of deionized water to the 5H. autoclave container 
provided with the agitator, and the water soluble polymer (A) of the aforementioned jelly state is 
ranked second to it, Hydrogen phosphate disodium sodium-dihydrogenphosphate combination 
buffer solution was added and agitated, pH was adjusted to 7.2, and it was considered as the 
suspension medium. The above-mentioned monomer mixed liquor was added agitating here, 
under the churning number of rotations of 270 rpm, and a nitrogen atmosphere, subsequently it 
was made to polymerize at 1 20 ** at 60 ** for 1 hour for 3 hours, and the resin particle was 
obtained (conversion was 99% in the weight method). This resin particle was rinsed, and it dried, 
dried, and fabricated with 260 ** of cylinder-temperatures, and 60 cm of injection-speeds 3 /sec, 
and the die temperature of 1 10 ** using Toshiba Machine Co., Ltd. make injection molding 
machine IS-50EP, and two or more specimens for characterization were obtained. 
[0043]It was considered as the specimen for characterization like Example 1 using the monomer, 
the fatty acid amide or fatty acid ester, and fatty alcohol of the composition ratio shown in the 
one to Examples 2-4 and comparative example 9 table 1. 

[0044]An orientation double reflex, the double reflex of mold goods, saturation water absorption, 
glass transition temperature (it omits the following Tg), a mold-release characteristic, etc. were 
investigated, and the resin particle and specimen which were obtained by Examples 1-4 and the 
comparative examples 1-9 were shown in Table 1. Evaluation was performed by the method 
shown below. 

(1) The resin particle 1g of each compounding ratio obtained by orientation double reflex 
suspension polymerization was dissolved in 6 g of tetrahydrofurans, it applied on the glass 
substrate, and the surface was equalized using the knife coating machine. After drying this film, 
peel-off and a film about 50 micro thick were created from the glass substrate. Next, this film 
was extended twice (extension temperature: 90 **), and the orientation double reflex was 
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measured. 

(2) By the ellipsomter (Shimadzu AEP-100) which used heliumHMe laser about the specimen of 
50x40x3 (mm) obtained by the double reflex above of mold goods, about the point of 
measurement shown in drawin g 1 , phase contrast (single pass) was measured and the double 
reflex per thickness was calculated based on the lower type. 
[0045] 
[Equation 1] 

**3fc& <3*®jFf= — 

3X1 0 - 3 

[0046](3) After drying the specimen of 20x15x5 (mm) obtained by the saturation water 
absorption above and measuring the weight, it was neglected to underwater [ 70 ** ], and after 
carrying out saturation water absorption, weight was measured and saturation water absorption 
was computed with the following formula. 
[0047] 
[Equation 2] 

ISft®7k*(% - — x i o 0 

[0048](4) glass transition temperature (Tg) 

About the resin particle obtained above, glass transition temperature (Tg) was measured with the 
differential scanning calorimeter (Rigaku ThermoPlus DSC8230). 

(5) Using the resin particle obtained by the mold-release characteristic above with Toshiba 
Machine Co., Ltd. make injection molding machine IS-50EP with 260 ** of cylinder-temperatures, 
and 60 cm of injection-speeds vsec, and the die temperature of 1 10 **. 24h continuous molding 
of the specimen (50mmx40mmx3mm) was carried out, and the incidence rate of the poor mold 
release number of sheets (resin adhesion in a metallic mold face, the crack on the surface of 
mold goods, etc.) at this time was searched for. 

[0049]Below, methyl methacrylate and TCDMA MMA Methacrylic acid tricyclo [5.2.1. 0 2 ' 6 ] deca- 
8-yl, N-cyclohexylmaleimide and BZMA CHMI Benzyl methacrylate, SAM — octadecanamide 
(Kao fatty-acid AMAIDO S endothermic-peak temperature: 106 **) and OHG — ** — better — 
hydrogenated oil (the die wax OHG made from great Chemical Society of Japan study, 
endothermic-peak temperature: 88 **) and STOH show stearyl alcohol (Kao cull call 8098). An 
evaluation result is shown in Table 1. 
[0050] 
[Table 1] 
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[0051] 

[Effect of the Invention]The resin composition for optics which is excellent in non-birefringence, 
heat resistance, low moisture absorption, and a mold-release characteristic with a metallic mold 
by this invention is provided, and the optical element which is excellent in a non-double reflex, 
heat resistance, and low moisture absorption using this resin is provided. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic illustration explaining the measuring method of the double reflex of 
mold goods. 

[Description of Notations] 

1 Gate 

2 Point of measurement 
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[Drawing 1] 
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^r7y;kr;l/3-;k 2-*? 
i-)V Yt% y-)im^^.-)VT)Vn-)Vtm± t < . 
Wm.<7)&X\ Xr-7 V)l7)V?-)li>mzft± U\ 

iii6iil«4fctt2«tLbW!efflS*i.4. 
[0020] «MBfctJV^Ttt, xx-f/WB^fcKaaR 

5-2 2comm&mt*mmtt-t&*?? y^Kx^ 

T/k*^{i7^y^i?XXT;k5-4 0MJ:gP. 
V/mxm,5 0-8 0fi*gp, N-Sm-?l^>f 5 F 5 

~4 0Mfigp, ^^^y/psr^y^o— 3 0M»^a 
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[0021] ^.XT)v^^zmw5-2 2<nmm>$z 

Sx^r^SH-^**. 5^40MMMbZti. 10- 

(*7)T?v ti&^x^ivam&mtf 5 mm^mx- 
hit. mmm^<. ^mmmitcimmzh 

[0022] tn* x??vA&x+twttetot* 5 

0-8 0S*gfli2i-U 6 0-7 5Mg|ST*;5l>^i:# 

ITCI4 . &«W3$«#ffliT L» 80 Six S fc , 

[0 0 2 3] §&(c, N-Wfr?M s F^iteMli, 
5-4 OfiigPfc $*u 1 5~3 0S*a5T*Sifcj&i 

[0 0 24] ifc, **?U/H^:^/UaE£il±, 

0-3 ofiftgut s*u iMMW#ftt«j±c?-4- 

2 OfiMSfT** ztmt L\\*99 'J;HK^' 

tf>K£**i. o-i oj*g|5fc$ii£. io*Mg&£j$ 
WMcfciStf, jfflBtL ^Bifftt, fit 

[0025] *JW!fc:*HVC s ®t>tl&Wffi?>fflfoim 
tfM&tWl x l 0- 6 *}lfc^|,#l:*c7)E^J:b^ 

#U: (Stt&K : 9 0°C) m<0ffl8$rcr>mimPlX 

So 

[0 0 2 6 3 *#Difc*5VvC N 3SH«MllfT 

-fwmm. vrntemsmmtttix* 0. 05 
-2. oa»%t§ii. 0. 1-1. oMM%X'$>hz 

b&ms&toji&T#&Lw 0. 0 5M*%*)lT1i. 
t^JMS^Hiif, 2. 0MM.%ZMz.2>b. 

mmtiMT 1 . t izmmiz$mmwtmm 1 . 

£#7 0mtT»4lffllSR75 HifcfcUMWiiXf- 

^fc-fk^ft ( b ) , iS3t$# 1 a&±aRjmTfr3- 
fr&to&b (Ob ii&te. flteft ( b ) kfl:^* 

(C) cr>MMit (B/C) fcLTti. 1 0/1-1/1 



* t < . mi&O&X' 5/1-2/1 sWfcff i L 

[0027] *mi,zm&mmm%&mmM, 
%»z$m.titz#>n$im-&mb iximtt&&, mmm 
a. fim-k. mwm^mnmcDmmmx'Zz,, 

[0028] i^ffoitu m^mmnm^tz 
btfTZz. m^mmibLxit, mmovjiv. 

Knfl^^k-K t-7'f-;WN-^v--2-xf- 
/Wvaf-tfVx-K l, i-t-y^N--^-df.^- 
3, 3. 5-b>J^^x^n^df-)f^(o*«BfliKb 
ft, 7Vh'X>f y/faz h TVt'^-4 h 
^f^-2, 4-v^f-;W^nr.hi;;K TVh'x^^ 
nMtyy- 1 h u ;k TVyXyy^f 

^rvft^ft, jMeiw;^. mmry^-^M, 
mn^wmmmmm h h \ v&Bmm. t mum 

S. S^ffittMU. **fr«$M»m:MLT0. 0 1 
[0029]$ fe(c, *?JliBBHi: LT. tfMpr* 

So 

[0030] tm&izi. m^msit. 0-20 
0 °cnfflx-m'gmiRi-i ibtfx-z. 50-120 °c& 

[003 1 ] SKSfi^li. *ttttft4>"Cfr*>ft., 
*»ttSKHFJ±. #M*«Kfi*«fc:^L-c 0.0 3- 

ifi*%ttffl-t6^tfaL<. mm&mmmmi, # 

**^**a^LT0. 0 5-0. 5**%ffiffl-T 

h<r>amt iw 

[0032] !i?iffij^Ji: LT{±. Yri')V<y*£yX)l> 

*y&f v v ^momj *y%m&m&*> 0 . mm 
mb ixm®mmmzmt&%ritui. mmm 

mznixo. 001-0. o2SM%i$mi-&0>tf# 

[0033] *mt,zx nn^htzimmwt&m® 
m$LMz%£ timmn. zcott^mz^xwm 

MM-) ^'1000 0—100000 oco$mcoi)<r)ffif 

*l<. mmmvmmv&x'. 100000-30 
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0 0 0 0cr>$m<7)i>(7)i!)mz#£ U\ 

[0034] *fffl&m%m^mwBfflii^ 
wl wj, mmm. mmmm. mm. 

[0035] *JWJfc*iVvC , ^«a*ftt5^fflfi|j|ifi 

[00 3 6] ifc, JSLhw i a 4j8B8:fc.l: 9 ft tut 
iS»iftaffifc. M g F 2 s S i O^COiHIMt^^lt 

mz^x^-i- ivr^h^t. mmmm^yy 
f}"/T { ) yrmmmis u a v^^m , t*x;i^ y v 
^^syfifn, xjk^hmi^ y-ymmm. yv 

tt. ft^tt. ttSAtt. #0±Wf*l&I± 

$•£*::£#?§*. 

[0037] *%wizm&%&m^t lxh, mi 

5fpyX, P— f-tr^T-yTVyX. I'— <f— 7° 

u >?-mn f e uyx, i/ijyp Vimvvvxm* 

ui/x-tf—Wi^MrVvX^ V]s—%]syx s ay 
ry^-yyx, imvyxmfyy^tvvyx^ mm 
mvyxmnvyx, 3y;tnfa? (cd. cd 

-ROMf) , S.-T^lXy^ DVDfflWfa^i 

mmmm. Tta?*??-m?v-y. m 
wsm^mvyxwimfbtit. ^mmimmsfa 

14, $-T4X?fflt°'y?7-y7VyX (*f!f%P 

yx, HWfWP, a'J^i^yxf) &z>'DVDfflh° 

[0038] 

[ 0 0 3 9 ] ifc, JaTW&JiWrifiWRIk 



[0040] **tti*#? (A) <0&& 

x^/W 12g,^^ y;U|^ D 7A 2 3 g&y$M * 
y*3 6 0 g£F*P§3*5 0 0m 1 Ofey^X/l^-Xr? 

fcwu 3 oimmm*fx 2,A/t*mi*i<7>s$teBfc 
ich:ih&u ausiK* y^Ao. o 6 g iaanLfe. m 

ia^*WtTHf'J--««*»ttBfl^ (A) £f§fc. 
[004 1 ] HffeMl 

*?7ViWhVi'?X3[5. 2. 1. 02.6 ] 
8-^f/l/360g, -X^^';;HRpCf-;H 200g, N 
-i/?W\*t*s)V~?v4 5 H36 Og. y??U;H^ 

;^r^y4g, 5 H 1 1 TXf T U yWT $ 

H (7EiMBiflfiBcT"7-f HS S «JR£-?jftK : 1 0 6 
°C) 6g. lil0j«IT^3-;WktTXrTU^T^3- 
/!/ («BH^3-^8 0 9 8) 2 g£*§j!?LT#4fls 

mtmt itz. 

[0042] fflmZmttz 5 'J >/ b ^ V- 

(a)*o. i g. R>f*y**25oogJni» 3:^ 
*c\ D yi?*^- 1- h y T7 a - u h »J 7 a 

ffl-^i-ilfffJR^iP^f «»U PH^7. 2lcpfitT 

SrJDi. . «#^HWSm2 7 0 r p m , M*#H^TT'6 0 
iJCV^Tl 2 0°CT'l^*-^§^ itms 
^ £ flfc ( , SJtftT" 9 9%X'h-otz) „ 

«JB« I S-5 0EP^fflV\ yij y^-ffl«2 6 0 
°C, ltmaS6 0cmVse C> ^SS^ 1 1 0'CC 

[0043] mM2-4* mm 1-9 
muz^-tmmtmmm. mmrsYtiz&m 
®^XT)vmffimm7)\>-3-)izft\\ mmmim 
mzixwemmmmiKy itz> 

[0044] mmm 1 -4 , mm 1 ~ 9 xn^tim 

( 1 ) Emmm 

5t b'o7 7y6g(cv§»$*. x?5^««±^^ 
^>T7 3-?-£JBvvcjiM£:%--teL£e >l^7 

0^^7^;PA^^U^ fcte. Cc7)7-f;^^2fg 
fc:S<*L (IWU: 9 0°C) , Rfa^mmfflfcl 

a, 

( 2 ) m&p>9jm 
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iJ5"t1#fc 50X40X3 (mm) COffldtfrlZ^ ^X s 
He-Nelz-f-Jfl^xiJ/y^-^- (mm 
imm AEP- 10 0) T\ HI CiirJIf J&SCo^ 

[004 5] 
[ftl] 

{t'SIS (nm) 



[0046] (3) 

IMX-ntz 2 0X15X5 ( mm ) «0iffi*fi-£<Hli;& 

[0047] 
[1!C2] 



3X1 0 " 3 
«&W»**<%) = 



x 1 0 0 



[0048] (4) $7X$mm. (Tg) 

^iThermoPlus DSC8230)T\# 
(Tg) fcflljgU;. 

(5) BM 

UETft^nfciifffifi^ifflv^jKaitt (i*) Kitai 

f&im I S- 5 0 E PfcJ; 0 . >?-&g.2 6 0 
°C, 0 cm 3 /s e c s £Hia*l 1 0°C 

T\ l^iEM- ( 5 0mmX4 0mmX3mm) £2 4 hji 



[0049] IXnzte v ^t, MMAIi^^^y /Hg^ f- 
/k TCDMAIiX^U/UfcMJS^n [5. 2. 
1. O 2 - 6 ] 7*^-8— f;k CHMKiN-^nA. 

SAM{i^rTl»yKT5 H (tt&ffiBJmrvf KS 

10 6 S C) . OHGMUtimim 
(^Bft?i^77^XOHG. 8 
8*C) , ST0H{±XxTU;l/T/U3-;l/ (ftifb^ 

0 9 8) &j?t. iF«£*£i£ 1 
[0050] 

[HI] 







mm 








T« 

Cfc) 


mm. 

(%) 




MMA 




QUI 


BZWA 




xi<r*<-) 


xi<r«(-) 


(%) 




60 


18 


18 


4 


SAM 0.3 


ST0H 0.1 


|o.i law 


0.7 


1.2 


128 


0 




S3 


16 


5 


16 


SAM 0.2 


STQH 0.1 


l o. 1 1 mm 


1.0 


1.2 


no 


0 




60 


IB 


18 


4 


OHG 0.4 


STOH 0. 1 


I o.i \mm 


0.5 


1.2 


127 


G 


MUM 


63 


16 


5 


16 


OHG 0.3 


ST0H 0.1 


i o. 1 1 m 


0.6 


1.2 


109 


0 




100 












-62 


16.7 


2.2 


108 


0 


it«E«(2 


60 


18 


18 


4 






1 0. 1 | *g| 


0.8 


1.2 


130 


21 




60 


18 


18 


4 


SAM 0.02 


STOH 0. 02 


1 a 1 1 $m 


0.6 


1.2 


129 


6 




60 


18 


18 


4 


SAM 1.1 


STOH 1.0 


I o. 1 1 mm 


0.9 


1.3 


120 


Otffc) 




60 


18 


18 


4 


SAM 0.3 




i o. 1 1 *m 


0.9 


1.2 


126 


2 




63 


16 


5 


16 






1 o, i | 


0.8 


1.2 


111 


18 




63 


16 


5 


16 


SAM 0.04 


STOH 0.02 


|0.1 |*«f 


0.7 


1.2 


110 


7 




63 


16 


6 


16 


SAM 1.1 


s im i. o 


I o. 1 1 m 


0.5 


1.2 


103 


0C&) 




63 


16 


6 


16 


SAM 0.2 




1 o. 1 1 *W 


1.2 


1.2 


107 


1 



[0051] 



[hi ] mtiwmtftnmfcmmm-iimx'fo 

4. 

1 y-h 

2 ijgjs 
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2 








5mm 





(51) Int. ci. 7 
GO 2 B 3/00 
G 1 1 B 7/135 



F I 

G 0 2 B 3/00 
G 1 1 B 7/135 



(##) 

Z 
A 



